SUMMARY Pancreatic volume, bicarbonate and enzyme secretion were studied after sequential and after simultaneous secretin and cholecystokinin (CCK) stimulation and the results compared. No statistical difference between sequential or simultaneous stimulation was noted. A comparison of secretin alone with simultaneous secretin plus cholecystokinin stimulation showed that the combination yielded a significantly higher trypsin concentration..Volume and bicarbonatewereunchanged.
Although secretin alone has been used as a hormonal stimulus for the evaluation of pancreatic function (Lagerlof, 1942; Dreiling and Hollander, 1948) , most centres now use cholecystokinin (CCK) in addition, in the belief that the diagnostic value of pancreatic enzyme estimation is greater with the use of both hormones. There is, however, no uniformity in the literature regarding the sequence in which secretin and cholecystokinin are administered.
This study was undertaken to compare sequential and simultaneous hormone administration, and also to establish whether secretin alone was comparable to secretin combined with cholecystokinin as a stimulus to pancreatic secretion.
Material and Methods
Twenty-five patients with suspected pancreatic disease, randomized into three groups, were studied.
Each patient volunteered to undergo two 80-minute pancreatic function tests, in tandem, the first test being separated from the second by an interval of 30 minutes.
Submaximal doses of secretin (GIH lu/kg or Boots 2u/kg) and cholecystokinin (GIH or Boots 1.5 u/kg) were given by slow intravenous injection. ' Five patients received secretin followed by CCK at 60 min in the first test, and CCK followed by secretin at 20 minutes in the second test. In a further five patients the order of the tests was reversed.
The pancreatic function tests were carried out as previously described from this unit (Bank, Marks, Moshal, Efron, and Silber, 1963) . The patients were fasted overnight, and a radioopaque nasogastric tube (Rusch no. 14 or 16) was positioned fluoroscopically at the junction of the second and third parts of the duodenum. Eight 10-minute samples were collected on ice by constant mechanical aspiration, alternating every five minutes with manual syringing of the tube. A second tube, position in the stomach, excluded gastric juice from the duodenum.
The 80-minute volume output was recorded and the bicarbonate concentration estimated by the micro van Slyke method. Amylase (Pimstone, 1964) , trypsin and chymotrypsin (Schwert and Takenaka, 1955) , and lipase (Weber, 1965) concentrations were measured. The unpaired Student's t test was used to calculate statistical significance and the least square method to calculate the correlation coefficient (r).
Results
The results of the tandem tests are shown in tables I, II, and III. Table I has confirmed our previous data concerning the similarity between two 80-minute secretin-CCK tests when carried out after an interval of 30 minutes (Bock, Bank, Marks, Moshal, Groll, Loxton, and Dines, 1968) . Any variation in pancreatic response between tests can therefore be attributed to differences in the sequence of administration of secretin and CCK.
In groups 2 and 3 (tables II and IlI) the order of performing the tests was unimportant, so results of studies done the same way were pooled, giving 10 in each group. Volume, HCO3, and enzyme secretion were the same whether secretin was followed by CCK or CCK followed by secretin or the two hormones were given simultaneously. In addition, the correlation coefficient (r) was significant within the 95% confidence limits between the two tests in group 2 with respect to volume, HCO3, and all the enzymes, and between the two tests in group 3 with (table IV) . The mean volume output and bicarbonate concentrations were similar in the two tests, but the addition of CCK affected the mean enzyme concentration. The latter was higher for all four enzymes in the secretin/CCK test, although this was only significant for trypsin concentration (p< 0.05).
Discussion
In tests of pancreatic function CCK has previously been given before secretin (Dreiling and Janowitz, 1961; Sun, 1963) , with secretin (Zieve, Silvis, Mulford, and Blackwood, 1964) , and after secretin (Marks and Tompsett, 1958; Burton, Evans, Harper, Howat, Oleesky, Scott, and Varley, 1960; Bank et al, 1963) . Most clinical investigators administered the hormones by a single intravenous bolus rather than as a constant infusion and the same mode of administration was employed in the present study. There was no statistical difference between the 80-minute tests comparing secretin followed by CCK, CCK followed by secretin, or secretin and CCK given together. A 60-minute comparison between secretin alone and secretin plus CCK stimulation (table IV) was prompted by the fact that some workers use secretin alone in assessing pancreatic function. Secretin, although a weak stimulant of enzyme secretion (Wormsley, 1969) , has a recognized washout effect which in some patients may result in an appreciable enzyme response. A comparison was therefore made between the enzyme response to secretin alone and to a combination of secretin/CCK to assess whether the latter produces a significantly higher response. The volume output was not statistically different, although the effect of CCK on gallbladder contraction might have been expected to influence volume output. Bicarbonate concentration, known to be slightly enhanced by the addition of CCK (Wormsley, 1969) , did not differ in the two tests. The four enzymes measured all markedly increased on the addition of CCK, although this only assumed significance for trypsin (p < 0 05). This, together with their failure to produce a positive correlation coefficient for trypsin (r = 0 63) and chymotrypsin (r = 0 58), indicates that secretin alone is incapable of producing an enzyme response comparable to secretin and CCK.
Cholecystokinin, therefore, increases the concentration of enzymes in the pancreatic juice, but its time of administration in relation to secretin is not critical in the assessment of pancreatic function.
